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Propositions accompanying the dissertation:

Deep Learning and Hyperspectral Imaging
for Unmanned Aerial Vehicles

Combining convolutional neural networks with
traditional computer vision paradigms

by Klaas Dijkstra

1. Segmenting and counting many small and connected objects in images of
bacterial colonies and images of potato-plant crops is best achieved by
CentroidNet (this thesis, Chapter 5, pp. 126–136).

2. Combining deep learning with traditional computer-vision paradigms
improves, compared to using only deep learning, the results for
simultaneous localization and counting of potato-plant crops from aerial
images (this thesis, Chapter 4, pp. 90–92).

3. The two tasks of hyperspectral demosaicking and crosstalk correction can
be implemented by a single, dedicated three-layer convolutional neural
network (this thesis, Chapter 3, pp. 66–70).

4. The seemingly unwanted effect of crosstalk between spectral bands in
multi-color-filter-array sensors improves the performance of demosaicking
(this thesis, Chapter 3, p. 63 and Chapter 6 pp. 142–143).

5. When reducing the number of spectral bands from 28 to 3, the majority of
hyperspectral pixels of diseased-potato-plant leaves are still classified
correctly using a k-nearest neighbor classifier (this thesis, Chapter 2, p. 19).

6. The trade offs in hyperspectral imaging can be understood by analyzing the
various methods by which a 3-d hyperspectral cube is generated using a 2D
imaging sensor (this thesis, Chapter 1, p. 6 and Chapter 3, p. 25).

7. Deep learning can be utilized to mitigate the resource limitations imposed
by small aerial platforms that use (hyperspectral) imaging technology (this
thesis, Chapter 6, pp. 141–143).

8. The future of deep learning and computer vision is in differentiable
programming (this thesis, Chapter 6, p. 148).

9. Deep learning keeps you warm.


